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??Ebbinghause?1885????????????????????????????????
???????A-B-C-D-E-F-???????????24?????１???????????
??A-C-E-?B-D-F-????２?????????????A-D-G-?B-E-H?C-F-I??????
??????????????????????????????????????????
????????????????Hunter?1920???????Ｔ?????????????
????????????１?????????????????????????????
???????????２???????????????????????????????
?Ebbinghause?1885?? Hunter?1920?????????????????????????
?????????????? Lashley, 1951; Skinner; 1934; ???? Restle & Brown, 1970????
???????????????????????????????????????????
?Amsel, 1958, 1967; Capaldi, 1966?????????Capaldi??????Capaldi, 1967, 1971??
Hulse????????Hulse, 1978????????Burns????????Burns, Wiley, & 
Payne, 1986?????Burns & Sanders, 1987; Capaldi & Miller, 1988?????????Capaldi, 
Verry, Nawrocki, & Miller, 1984; Fountain, Henne, & Hulse, 1984; Yazawa & Fujita, 1984??????
?????????????????????????
???????????????????????????????????????????
???? Amsel?1958, 1967?????????????? Capaldi?1967, 1971???????
?????????????????????1985??Hulse?1978????????? Capaldi
????????????1986??1980?????????1992???????????????
??1998????????????2012????????2013a????????????2013b?
?????????????????????????????? Hulse? Capaldi???２?
????????????????????? Hulse????????? Fountain?eg., 
Fountain, 2006; Fountain, Rowan, Muller, Kundey, Pickens, & Doyle, 2012; Fountain, Wallace, & Rowan, 
2002??????????????????????????????????? Capaldi??
?????????????????????????eg., Yazawa & Fujita, 1984; ???1990, 
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1991, 1993, 1995; ??????1995??Fountain???????????????????????
?????????????????????? Fountain???????????????
１．Fountain の研究のルーツ──Hulse の研究
?Fountain??????????????Fountain & Hulse?1981??????????????
????? Hulse????????????????????????????????
?Cognitive process in animal behavior??Hulse, Fowler, & Honig, 1978?????????????
????1970?????????????????????????????????? Hulse
?1978?? S-R?????????????????? Capaldi?1967, 1971?????????
??????????????1986?????Fountain??? Hulse? Johns Hopkins?????
??????
???????????123345567???????????????????????????
??1960??????????????????????????????????????
?????????????????Ｒ?????????Ｎ????Ｒ?Ｎ????????
??????????????????１????????????????????
?RNRNRN???????????????????????RRNNRRNN?????
?Hulse & Campbell?1975???????????????????????????????
??????????????????????????????????????????
14-7-3-1-0???????0-1-3-7-14?０?????????????????????????
??????????Hulse & Dorsky?1977????????14-1-3-7-0?????????14-
7-3-1-0???０??????????????１??????????14-5-5-1-0??????
?????14-7-3-1-0???０?????????????????????????????
???????????????????????????
???????????Fountain? Hulse??????????Fountain & Hulse?1981????
????????????????????14-7-3-1????????????14-1-3-7???
?????????????????０?????????????????????????
???????????????????????????????????????????
?????18-10-6-3-1-0?????????18-10-1-0?18-1-0???０???????????
???????????????????? Fountain, Evensen, & Hulse?1983???14-7-3-1-0?
????????????????０??????????????????????????
???? Fountain, Henne, & Hulse?1984??????????????Fountain???????
???????????????????????????????????????????
??????????
???????????????? ?
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２．Fountain による新しい実験装置の開発
①スキナー箱での脳内刺激
???????????????????????????????????????????
???????????????????????????????????????14??
????????????????????????????????????????１??
????????????????????????????????????? Fountain, 
Henne, & Hulse?1984??Ｔ?????????１??14-7-3-1-0???５?????25???
???????????????????????????????????????????
????????????????????????????????????????
Fountain, Evensen, & Hulse?1983??????１??????????????????２??
????????????????????18-10-6-3-1-0???????????????18
?????２??????????10?????????????????????????
???????????????????????????????????????????
???????????????????２???????????????????????
????????????????????????????????18-10-6-3-1-0???１?
６?????36????????１??????????????????????????
???????????????????????????????????????????
?????????????????
?Fountain & Annau?1984????????????????????18??????????
２??????????10??????6, 3, 1, 0??????18-10-6-3-1-0????????１
???????15????100???600??????????????????????18?
10?????????????????????????????????????１?０?
???????????????????????????????????????????
?????????２??????????????????????18-6-1-0???????
?18-1-6-0???????０??????????????????????????????
?????????????????????????????????? Hulse & Dorsky
?1977????????????????????????????????????????
???????????????????????????????????????????
Fountain, Schenk, & Annau ?1985??????18-10-6-3-0????????18-1-3-6-10-0????
???????????????????????
②６つのレバーが並んだスキナー箱
?????????satiation??????????????????????????????
???????????????????????????????????????????
?????????eg., Restle, 1970; Restle & Brown, 1971; Willingham, 1998??????Fountain
?1990????????????????????????????????????????
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???????????????????????????????????????????
???１????１??６?????????????1, 2, 3, 4, 5, 6????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????????２?????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????e.g., Restle & Burnside, 1972????
??????Fountain??１??????????????????１???1234??????
???66666?????????2323??????１???543??４????????16???
???1234666662323543???????????????????????????????
?????????????????????????????
③放射状に８つのレバーを配置したスキナー箱
?Fountain & Rowan?1995a????Restle?1970?????????????????????
?????????????????????????? Fountain?1990??????????
???????????１??????８????????????????????????
???????????????????????????１?８????????１?８??
??????????????８??????????????????８?????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????１??????????50?24?????
?????????Fountain & Rowan, 2000????????????????????????
???????????????????????????????????????????
? Fountain????????????????
???８????????????Fountain?????????????1980????????
????????????? Olton?1978??８?????????????????????
???????Fountain?????????? Hulse??Hulse & O’Leary?1982?????14-6-
1-0?????????????????????????????????????????
０??????????????????????????????????????????
???????????Olton, Shapiro, & Hulse?1984???４??????????????
??????????????????????14, 7, 1, 0?????????????????
?????????????????????
???????????????? ?
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３．法則構造に関する Fountain の代表的な研究
①Violation パターンを用いた研究
?1970??? Restle?1970, 1972, 1976?? Restle & Brown?1970????????６?????
???????????????????????????????????????????
???????????????????????????????????????????
?????????? Run?1234??? Trill?1212???????２??????????
?Restle & Brown, 1970????????????????????????????????
Restle & Burnside?1972????????????????????????? Violation???
?????????????? Violation?????????????????
?Fountain & Rowan?1995a???Restle & Burnside?1972?? Violation?????????Run
?1234??? Trills?1212?????????????? Perfect??????????????
??? Violation??????????????????????Perfect Run?????123-234-
345-456-567-678-781-812????Violation Run?????123-234-345-456-567-678-781-818???
????? Violation Run??????????????? Run????812??????818?
????????????8? Violation??????????Perfect?Run? Violation Run??
?????????????????????Trill??????Perfect Trill?????121-232-
343-454-565-676-787-818????????Violation Trill?????121-232-343-454-565-676-787-
812????Violation Trill??????????812????2? Violation??????Run?
??????Perfect Trill? Violation Trill?????????? Perfect Trill??８??????
??Violation Trill??２?????????????３??×８?????24???????
??20?????24×20?480????????????????１?????３?????
????????３???????????????
???????Perfect Run? Perfect Trill???????????????Violation Run?
Violation Trill?? Violation???????????????????????? Restle & 
Burnside?1972????????????????????????????????????
??? Run? Trill??????????????????????Fountain, Krauchunas, & 
Rowan?1999???????????????????????????
?Fountain & Rowan?1995a???Violation Trill? Violation Run??? Violation???????
??????????????????eg., Capaldi, 1967, 1971, 1992????????????
???????Violation Trill?121-232-343-454-565-676-787-812??????????121??
??１?????????????２??????????１?２?????????????
???????????????812????１?????????２???????????
??Violation Run?123-234-345-456-567-678-781-818???????２??????781-818??
?????????????????????１?????????８????????１?８
??????????????????8-1-8??????１?????????８?????
?????? Perfect Run?123-234-345-456-567-678-781-812????１????123?????
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??812??????１?２???????????????４??????????????
???????????????????
?????????????????????????????????????????Run
?? Trill??????????????????????????????????????
???????
②階層レベルに関する研究
?Fountain & Rowan?1995a????????????????????? Restle & Burnside
?1972????????????????????Fountain & Rowan?1995b?????????
???????????????????????????????????????????
???????????????????????????????８???????????
???????????????８???????????????????????????
???????
?Fountain & Rowan?1995b????１???24??????２?????????????１
?? Hierarchical????123-234-345-456-567-678-781-812?????????????????
????１??????????１?????１?????????１??????123???
????????????１??????????２?????１???????????１?
?２???????????２?????３???????????３?????????１?
?????１???２????????????????????１???? Hierarchical?
???123-234-345-456-567-678-781-812??３?????345???６?????678?????
?????????????????????? violate??? Linear????123-234-543-456-
567-876-781-812?????? Linear???????1, 2, 4, 5, 7, 8????????１????
３?６?????????１??????????????????????????????
???????Linear????? Hierarchical?????24??????４???7, 9, 16, 18?
???????????????????????????????????????????
????????????????????????????????????１??????
????３??１?20????480????14????????????
???????????????? Linear?????123-234-543-456-567-876-781-812????
? violate????３?６????????????２????????????? Hierarchical
??????????????????????????
?Fountain & Rowan?1995b????２??????????１????３???????
Hierarchical????123-234-345-456-567-876-765-654-543-432???????????????
10???????????５?????123-234-345-456-567????１????２??????
?????????????????????????????１????１????????
???????????????１???????????１??????１??????２?
?????????????????????５?????876-765-654-543-432?????２?
?????????????３?????????????１??????１????????
???????????????? ?
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????１??????２??????????????????Linear????123-234-543-
456-567-876-765-654-345-432???? Hierarchical?????????３?????543???９
?????345????????1, 2, 4, 5, 9????????１????3, 6, 7, 8, 10?????
????１??????????????????????????????????????
?????Hierarchical????? Linear????????????????????????
?????????????????????????????????????
???????????????Hierarchical???????１??????６???????
????????????????５???????５??????????????????
?３????????????????????????????????14???????
?20??600?????????１??20?????????????????????１??
???１?????????????????????????????２??????１??
????６?????????????????????????????????????１
??６??????????１???????????????２?????????????
???????????１???????????????????????????????
??????????????
???????Linear????????１??６??????１????????????
Hierarchical????????????????????????????????１????
???????????????２?３????????????????????３????
??????????????Linear?????????????１????????????
??????????????????????????????????????????
??????３?????２????36??????３?????123-234-345-456-567-678-
765-654-543-432-321-218????４?????123-234-345-432-321-218-765-654-543-456-567-678
?????????４?????????３?????????????????????１?
??????????１?????????１????２???????????????４?
６??????１?３??????????????３????????６????????７
?12?????????１?６??????????????４??????????????
?????????????３??????４??????????????????????
????????????????????????????????????????
Fountain & Rowan?1995b??３????????????????????????????
???????????????
③２つのパターンの混在について
?１?????２?????????????????????????２?????????
?????????????????????????Fountain & Annau?1984????３??
??????????１????????????????????????????????
??????????????????３?????????25-18-10-3-1-0?6-6-0?????
２??????????????25 6-6-0 18 6-6-0 10 6-6-0 3 6-6-0 1 6-6-0 0?????????
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25-3-10-18-1-0?6-6-0?????25 6-6-0 3 6-6-0 10 6-6-0 18 6-6-0 1 6-6-0 0??????????
?????6-6-0??????????????25-18-10-3-1-0????????25-3-10-18-1?
?????０?????????????０?????????????????6-6-0???
???????????????6-6-0??????25-18-10-3-1-0?????????２???
???２???????????????????????????????
?Fountain, Rowan, & Benson, Jr. ?1999???８??????????????????????
?????????????????????????????????????１?????
????123 234 345 456 567?????????888 888 888????????182838 283848 
384858 485868 586878??????????153 236 345 426 547?????????888 888 888
????????185838 283868 384858 482868 584878 ??????????????????
??????４????????????????????????????????????
???????????????????????????????３?????384858???
???????????????????????????????????????
???１?????????888???１?????????????????????２??
７?８???２?????????????7878??????????????????
123456?????????787878????????172837485768?????? 153426 ????
?????787878????????175837482768????????????????????
?????２?????????????????????????????????????
???????123456????????????153426?????????????????
??????????????????????????????????????????
????????????????153426???????????787878?????????
???????????????????????????????????????????
??１???????????????????????????１????????????
??????????????????????????????????Kotovsky & Simon, 
1973?????????????????????????????????????????
????????????
?Fountain & Benson?2006???Violation????????????????????????
?????１?????? S-S?Simple-Simple??????1526374851627384????????
???????１?????２????????12345678?56781234?１??????????
??????２???2V-S?2Violation-Simple??????1526473851627384?????12345678
???Ｓ????????34?43?????２??? Violation???????12435678???
????56781234????????????????2V-S??????? S-S?????34?
43??????????３???4V-S?4Violation-Simple??????1526473861527384???
??????12345678?3456?２?????????4365?Violation???４???????
12436578???????56781234????????????????????????????
?????????１?????２??????????? S-S???????????
Violation???２???2V-S???????2V????????Violation???４????
???????????????? ?
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4V-S???????4V?????????????????????????????１??
???????????????????????１????２???????????????
?????????????????????????????????????S-S????
???１?????２???????Ｓ?Ｓ??2V-S???4V-S???? Violation??????
?????????????2V?4V?????１??????????S??????????
???Ｓ???????? S-S????????????2V-S??????????4V-S???
???????????????????????????????????????????
??????????
４．分節手がかりに関する研究
①初期の研究
???????????????????????????????????????????
???????????????????????Hulse, 1978???????????????
???????????????????????????????????????????
??????????????????????????Restle?1972??12-65-12-65-23-54-23-
54????????????????????????????????????126-512-652-
354-235-4??????????????????????????????????????
???
??????????? Fountain??????? Fountain, Henne, & Hulse?1984?????Ｔ?
???????????????????????????????????????????
??????1984?????????????????２?????Capaldi, Verry, & Nawrocki, 
1984; Yazawa & Fujita, 1984?????????????２?????????????????
????????????1992????Fountain, Henne, & Hulse??????????????
??????????????15???????????????????????????
???????????????????????????????????????????
???????14-7-3-1-0/14-7-3-1-0/??????????????????????????
????????????????????????14-7-3/1-0-14-7-3/1-0/?????????
??????????Restle?1972???????????????????????????
????????
?Fountain?1990????２??１??６????????????????????????
???????????????????????????????????????????
????1234345665434321???４??????????????????????????
??? Run????? Run??1234-3456-6543-4321??????????? Trill??????
???????? Trill??12-3434-5665-4343-21?????????????????????
????????????????????????????????1234345665434321??
???１???????????????????Run???? Trill???????????
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????????????????????????????Run????５????13??
??????????????1234-3456-6543-4321???５???????３????????
???????５?????????????????????1234??12345??? Run?
?????????????????????????13???２????????????
???????????6543??? Run???65432???????????Trill??????
???????15???12-3434-5665-4343-21??４???????????????????
??????4343?? Trill???43434?????????????????????????
???????????????????????????????????????????
?????
②短い時間間隔による分節化
??????Ｔ?????? Fountain et al. ?1984?????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????Stempowski, Carman, & 
Fountain?1999???????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????24?
?????２?????????123234345456567678781812??３?????５???????
????????????????????123-234-345-456-567-678-781-812??３?????0. 
5????????????????????????123/234/345/456/567/678/781/812??３?
???????????????????????????????????????????
?????????????????????????????１????????２????
??????????????????????????????１???????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????????
????????Hulse, 1978??????????????????????????????
???????????????????????????????????????????
???Ｔ?????? Fountain et al. ?1984????????????????????????
???????????????????????????????????????????
????????????????
?Stempowski, Carman, & Fountain?1999?????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????? Capaldi?1971, 1992, 1994?????????????????????????
???????????????????????????????????????????
???????????????? ?
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????????????????????????Fountain???????????????
???????????????????????????Stempowski, et al.????????
????????????????????? Capaldi??????????????????
???????????????????????????????????????????
?????????????????????????????Stempowski et. al.??????
?????????????????????????????????????????
Yazawa & Fujita?1984??15??????????????1991, 1993, 1995?????????
???????
③分節手がかりが影響するのは法則学習か項目間連合か
?Fountain, Benson, & Wallace, ?2000???Stempowski et al. ?1999??????????????
???????????????????????????????????????????
????????????８?????????????????????-123-234-345-456-567-
678-781-812??８????????４??????????????????????????
??３?????????????????????????123234345456567678781812???
??????????????４???????２????????????????????
?????-123234-345456-567678-781812?????????????????????????
???-123234-345-456567678-781812??８????????????????????????
????????????*123*234*345*456*567*678*781*812?８?? *???４??????
?????????３???????????Stempowski et al. ???????????２???
???????0. 5???????
???????８????????????????????????????４??????
????????３?????????????????????????????????
??????４??????????????３?????????????????????
?????????????????????????????????????４?????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????? Capaldi ?1971, 1992, 
1994????????????????
?Ｔ?????? Fountain et al. ?1984??６?????????? Fountain?1990???????
???????????????????????????????????????????
??????????????????????????????? Stempowski et al. ?1999??
??????????????????????????????????????????
Fountain, Benson, & Wallace?2000????????????????????????????
?????? Capaldi??????????????????????????????????
???????????? Fountain et al. ?1984?? Fountain?1990??２??????Stempowski 
et al. ?1999?? Fountain, Benson, & Wallace?2000?????８???????????????
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??????????????????
?????Fountain, Rowan, & Carman?2007???????????????????????
?????????????????????８????????????????????
??????????????????????????????????????????
1234345656787812???????????????????????????????????
????1234-3456-5678-8912??????????????? Run????????????
??1234345656787812????12?????????1212-3434-5656-7878??????? Trill
???????????????Run????????????Trill????????????
??????????????????Trill?????????1212-3434-5656-7878????
?????????????１??????????３????????３?????????
?１??????３???１?３???２??????３???３?５???３??????３
???５?７???４??????３???７?１????????４?????? Trill?
Run?1234?3456?5678, 7812????????????????????????Run???
????????1234-3456-5678-8912??????????１??????????????
??Trill????? Run??????????????????? Run??????????
????Restle & Brown, 1970??????????????????????????????
???????????????????????????????????????????
??????????????
???????????????????????????????????????????
???????????????????????????Bower & Winzenz, 1969; Restle, 1972?
?????????Fountain, et al., 1984?????????????????????????
?????????????Wallace, Rowan, & Fountain?2008??????????????
????????????????????３???????５?????????２????
??????????????????????３??????123-345-567-781-187-765-543-
321???????????１????????????２???????????３????
?????????????????????12334556778187765543321??????123-345-
567-781-187-765-543-321??????1-233-455-677-811-877-655-433-21??????????５
??????12345-56781-18765-54321???????????１????????????４
???????? ???３???????????????12345567811876554321?????
?12345-56781-18765-54321??????123-45567-81187-6554321??????????１??
??????１?????????３????20??????14????????２????
１???５???????????????????１???????????????0.5?
?????
?５???????????????????????１????????????????
???????????????????????????????????????????
????????３??????????????????????????????????
???????????????????????２??????????????????
???????????????? ?
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?????????????????????????２?５???????????????
???????????????????????????????????????????
??????????????????????????????????????????
???????１???????????????????????????????????
?????????????????Capaldi, 1971, 1992?????????????????
????????????????Wallace, Rowan, & Fountain?2008????????????
???????????????????????????????????????????
????????????
おわりに──系列学習に関与する脳部位研究と比較認知研究
??????????????????????????Fountain?????????????
????????????????Fountain, Henne, & Hulse, 1984; Fountain, 1990; Fountain, 
Rowan, & Carman, 2007?????????????????Stempowski, Carman, & Fountain, 1999; 
Fountain, Benson, & Wallace, 2000??????????????Wallace, Rowan, & Fountain, 2008?
?３??????????????????? Fountain?????????????????
????１??????????????????????????????????????
??????????e.g., Fountain, Rowan, Muller, Kundey, Pickens, & Doyle, 2012???????
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